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FOREWORD 


Quality of wine appears to be determined by several factors: the grape 
variety; maturity at harvest--measured by degree Balling, acidity, pH, color, 
and flavor; region of production; seasonal conditions; and condition of the 
fruit. This study does not measure the relationships of any of these attributes 
of grapes to quality of wine. It is concerned only with the feasibility of con- 
trolling tonnage of grapes crushed by specifying maximum tolerances in terms 
of a single one of the characteristics of grapes apparently related to quality 
of wine. Thus, there is no implication that those grapes least affected by the 
six defects analyzed here necessarily yield the highest quality wine. It is 
probable that other determinants of wine quality are at least as important, and 
probably more so, than the defects in terms of which condition of fruit is 
measureds The single objective of this report is to determine the tonnage of 
grapes which would be eliminated through various maximum allowances for defects, 
to estimate the distribution of such elimination among varieties of grapes and 
areas of production, and to appraise the probable impact of this method of con-~ 
trol upon commercial operations. 


It is stressed that the data are relevant to a single season. Analysis of 
other attributes of grapes indicates that there is much variability from one 
season to another. Thus, the results cannot properly be generalized to other 
seasons than 1950 or to other areas than the Central Valley. Finally, there 
are deficiencies in the 1950 sample on which this study is based which limit the 
generality of the conclusions. 


In consequence, this study should be considered as no more than a prelimi- 
nary report restricted to a single question: how the tonnage of grapes crushed 
in the Central Valley in 1950 would have been affected by specifying maximum 
tolerances for a single one of the several determinants of wine quality. 
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THE USE OF MAXIMUM ALLOWANCES FOR DEFECTS IN GRAPES TO CONTROL 
TONNAGE CRUSHED FOR WINE, CENTRAL VALLEY, 1950 


George L. Mehrent/ and Le B. Kahn’! 


The Questions 


Over the past several years, there have been suggestions that maximum 
allowances for defects be imposed upon grapes received for crushing in order: 
(a) to enhance the quality of wine and (b) simultaneously to limit the tonnage 
of grapes crushed in years of extremely heavy yields, low demand, or high inven- 
tories. This study does not engage the first of these objectives. The analy- 
sis appraises the feasibility of controlling the tonnage of grapes crushed in 
the Central Valley through specifying maximum allowable percentages by weight 
of the following defects: (1) waterberry or redberry; (2) decay, rot,or mold; 
(3) heat or sunburn damage; (4) ralesogs or raisining berries; (5) freeze or 
rain damage; and (6) measles or mildew.2/ Feasibility is defined in terms of: 
precision with which tonnage eligible for crushing--or tonnage eliminated-- 
can be predetermined; equity of benefits and burdens among varieties, areas, 
and wineries; and facility of administration. 


Effectiveness of any kind of a control program will depend upon the accu- 
racy with which total production of grapes, total tonnage which will be offered 
for crushing, and the size of the surplus can be predetermined, The success of 
the proposed quality control will depend additionally upon precision of esti- 
mate of the relationship between incidence of defects and tonnage eligible for 
crushing or of tonnage denied access to the wineries; stability of this func- 
tional relationship among varieties, areas of origin,and wineries, within each 


1/ Professor of Agricultural Economics and Agricultural Economist in the 
Experiment Station and on the Giannini Foundation. 


2/ Formerly Assistant Specialist in the Experiment Station. 


3/ An industry committee was advised that, aside from production and aging 
processes, wine quality was largely determined by grape variety; maturity at 
harvest--degree Balling, acidity, pH, color and flavor; condition of the fruit-- 
decay, mold,’ rot, mildew, sunburn, raisining, raisins, soil and foreign matter; 
region of production; and seasonal conditions. Standards were suggested for 
grapes used in dessert wines and grape spirits: 2° Balling or more; 95 per 
cent characteristic color for black varieties and 60 per cent for red; not more 
than 3 per cent by weight of the above-named defects; and not more than 3 per 
cent for waterberry or redberry, nor more than 1 per cent for decay or discolora- 
tion. It was considered that these minimum standards would eliminate roughly 
the following tonnages in thousands: Emperors, 50-753 Ribier, 25-35; Red Malaga, 
15-25; Rish Baba, Olivette Blanche, packing house culls, all "surplus"; and Sul- 
tana, 25-50. These results would not have occurred in 1950. 
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season and over two or more seasons; and degree of imerthreny "7 in business op- 
erations of growers and vintners necessitated by the program 


The total tonnage of grapes which would have been eliminated in 1950 by use 
of several alternative levels of tolerance for the listed defects is indicated 
in this report. The distribution of such elimination among varietal classes, 
varieties, areas of origin,and weeks of the season is also indicated. Since data 
were obtained for the 1950 season only, it is not possible to appraise the sta- 
bility over time of the relationship between incidence of defects and tonnage 
ineligible for crushing. 


The Data and Method of Analysis 


Samples were Kae in 1950 from 747 loads representing 21 varieties from 
32 areas of origin.5/ Distribution by weight of the 50 samples from the Central 
Valley is shown in Figure 1, Loads were sampled in order of arrival after weigh- 
ing but prior to reaching the crushers. Samples were handpicked from box loads 
and forked from tanks or gondolas. 


The nature and degree of defects in the samples were approximated through 
visual inspection by a trained operator from the Federal-State Inspection Service. 
Estimates were checked by actual berry count in 37 of the 77 samples. Results 
of visual examination and actual count are compared in Table 1. The visual es- 
timates of defects were highly and significantly correlated with the actual 
counts. No significant bias ae introduced by use of the faster and less costly 
method of visual inspection.2/ Grapes were ruled defective if the berry were 
affected by one or more of the six listed defects. Defects were equally weighted. 
The total weight of grapes ruled defective for any of the defects was expressed 
as a fraction of the total weight of all the grapes in the sample. The inspec- 
tor approximated this percentage in his visual estimate. 


_— — eee meee ee 


L/ Of the six specified defects, four appear to be closely related to 
weather--decay, rot,or mold; heat or sun damage; freeze or rain damage; and 
measles or mildew. Prediction of the incidence of these defects may, therefore, 
depend upon accurate prediction of weather. It is also necessary to know whe- 
ther the relationship of defects to weather is stable over time. Particular 
patterns of weather may well be associated with high yields and low incidence 
of defects. A given maximum allowance for specified defects might in one year 
involve heavy elimination with low total production. In other years, the same 
tolerance could involve low levels of elimination with heavy yield. 


5/ Average weight per load was 17,827 pounds. Average sample weight was 66.2 
pounds with 95 per cent of the samples falling within 51 and 82 pounds. Average 
weight of Central Valley samples was 68 pounds with a standard deviation of 8.26 
pounds. 


6/ Coefficient of correlation, 0.9782; t, 27.86. 
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FIGURE 1 
Weight Distribution of 150 Samples from Central Valley 
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TABLE 1 


Incidence in Ounces of 6 Defects in 37 Samples, Visu i Elimination, 
and Direct Berry-—by-Berry Count Mevhods2, 


Estimate Estimate | Count {Estimate | Count |Estimate 





a/ Sum of sample weights--2,298 pounds; estimated weight of defective 
grapes--726 ounces; and weight of defective grapes by count--695 
ounces. 
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The survey covered six counties in the Central Valley; Mendocino, Sonoma, 
and Contra Costa counties in the North Coast area; and San Bernardino County 
in southern California. Analysis and conclusions are largely restricted to the 
Central Valley. 7/ The Central Valley data are classified by varietal class, 
variety, area of origin, and week of the season. Average incidence of defects 
over the entire season is calculated for all grapes from all areas, for varietal 
classes and varieties, and for counties and towns from which loads originated. 
Next, trends of change in the incidence of defects are estimated on the basis 
of weekly averages for each of the classifications. Then changes within the 
season in the relative importance of each one of the six listed defects are 
measured for each classification of the data. The percentages of tonnage which 
would have been eliminated in each of the major classifications through various 
maximum allowances of the specified defects are calculated. 


There are serious deficiencies in these data. Restriction to a single sea- 
son precludes measurement of the stability over time of the relationship between 
defects and volume of production. Gaps in the continuity of data prevent analy- 
sis of the north coastal and southern areas. Gaps in the continuity of Central 
Valley data reduce the reliability of the estimated intraseasonal trends. Fi- 
nally, variations in size of samples render direct comparison of some of the 
statistical measures difficult or impossible. Reference will be made as neces- 
sary to such deficiencies in discussing the patterns of defects and in appraising 
the effects of the tolerances upon the total tonnage eliminated and upon its 
distribution. §, 


Average Incidence of Defects.--The frequency of percentages by weight of 
defects in 450 loads sampled from the Central Valley is shown in Figure 2. Ob- 
served recordings of defects per load are classified into frequency class inter- 
vals of one percentage point. The number of loads with defects ranging between 
QO and 1 per cent is aggregated and the frequency plotted on Figure 2 at .5-per 
cent, the mid-point of the class. Similarly, frequencies falling between more 
than 1 per cent and 2 per cent, more than 2 per cent and 3 per cent, etc., are 
aggregated and the sums plotted at the respective mid-points of the class inter- 
vals. Modal frequency was in the 1 per cent to 2 per cent of defects class. The 
average was 3.12 per cent, and the standard deviation was 2.71 per cent. The 
bulk of the observations fell in the less than 6 per cent of defects classes. 
However, the distribution tails out sharply to the right. These very high per- 
centages of defects in general occurred towards the end of the season. 


7/ Staff was insufficient to cover all areas throughout the season. Only two 
weeks of coverage was obtained for the North Coast and three weeks for one area 
of origin in southern California. Data for these areas were insufficient to esti- 
mate averages by varieties and areas or to approximate intraseasonal trends. The 
average incidence of the enumerated defects by weight was 2.65 per cent in the 
North Coast and 1.46 per cent in southern California. These averages are not 
comparable with those cited in the text for the Central Valley since time of ob- 
servation, weight, and varietal composition of the samples differ. Data are 
shown for the two areas in Appendix Tables I and II. 


8/ It would have been more useful to obtain continuous data from one region 
throughout the season. The sharp increase in defects towards the end of the sea- 
son in the Central Valley precludes use of the data from other areas even to ap- 
proximate season averages. Sample design in advance of the survey would have 
avoided these deficiencies. 
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FIGURE 2 


Frequency of Percentages of Defects by Weight, 450 Loads 
Central Valley, 1950 
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The seasonal averages of defects are shown for all grapes combined, for 
varietal classes, and for several varieties in the Central Valley in Table 2. 
Season average percentages of defective grapes by weight are also shown in 
Figure 3. Here the length of the lines for each variety or varietal class 
roughly indicates the confidence interval about the mean of the classification. 
These confidence intervals may be interpreted as follows: If many samples were 
drawn from each classification, if averages of the percentage of defects were 
calculated for each sample, if the confidence interval were calculated about 
each average, and if for each such range the statement were made that the true 
mean for the class was encompassed, the statements would be correct in 95 cases 
out of 100. 


There are fairly large variations among the averages of the several varietal 
classes. However, since the confidence intervals of many of the averages over- 
lap, the differences among such averages are not considered statistically signi- 
ficant by the criteria used here. In fact, the difference of the average for 
Carignanes is largely responsible for the significant difference between the 
average incidence of defects in the all-wine grape class and the other classifi- 
cations shown on Figure 3. Thus, it cannot properly be assumed that the differ- 
ences in most of the season averages shown are attributable to causes other than 
random variation in sampling. For this reason, the impact of the various maximum 
allowances for defects upon areas, varieties, and varietal classes is based upon 
analysis of individual loads rather than upon averages of the various classes. 
Analysis of the weekly averages indicates that there is relatively minor differ- 
ences among varieties or areas in the incidence of Gefects until about mid-October. 
Thereafter, heavy appearance of defects results in increasing the season averages 
for the late~harvested classes in general. 
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TABLE 2 


Estimated Percentage of Defects by Weight, by Areas of Origin, 
Varietal Classes, and Varieties, Central Valley, 1950 


Wine Table Raisin 
varieties varieties varieties 
Varietal class Ali- |Carig-| En- ME en ig 
Area All [Wine |Table {Raisin| cante| nane |peror |Malagaj tana | son 
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Central Valley -79 | 2.46 
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Fresno County 2.8) 3.79 | 2.47 
Caruthers 2.62 2.62 
Clovis 2.27 Seen 
Del Rey 1.62 2.65 1.08 
Fowler 3.60 2.42 
Fresno 3.05 4.09 | 2.41 
Kingsburg 2.50 2.3h 
Parlier 3.2 3.66 
Reedley 3.06 2.34 
Sanger 2.88 2.65 
Selma 2.40 Je13 

Tulare County 5.28 3.12 
Dinuba 4.17 
Exeter 3.53 3.12 
Ivanhoe 10.40 

Madera County 1.90 1.8) 
Madera Le 90 py 8h 

Kings County 2.50 
Hanford 2e 50 

San Joaquin County | 6.29 
Escalon 2.56 
Lodi 4.2h 
Stockton 8.8) 

Stanislaus County 4.66 
Ceres 3.33 
Keyes 1.52 
Modesto §.11 
Turlock 3240 

Merced County 359 
Atwater 2.8) 

Livingston 4.03 





was . 








f 


siglo to ereth yd" .dddieWed aigated to egsdnsors? bejemisex 
O2ei ~yalfelY Isttred cap lgefesy Sas ,aegeelD [etoins¥ 

















tener ame yi e 





3 ea fdet 1 oat 
eae __ Beiter) eoite is0-} 
~y = al san jeans my eae 
| gape lage tey ’ oneN + iepamarant seth - , 
C : 
bv RYE} OOVE bee. BY .2- ofS. £09 TOT.S }OL.2 ksece yollsY-ietsied 
| fuss lete! €2.-] 25.8 OL PATE 4 EOS- POTS Peau 48:5 ,  “dhwed enserT 
+e $2.$ SOyS-j ; exeddsted..” 
| Bor 20.5 a ac, $= eibe "4 £846 28.8. aub.. . Souk. 7 Yor fed. 
| fuics | £Bys 45 0.2 [Ode 9 Lm 
fd.8- Ral! EEsE-)TOsS-| SOeLLi Loyd FAVS PRLS ilo.’ | Bo.e- yeast 
Td.2 $ Shs} 8&5 Idss £YeS 62.8 
a ; | re} ea 80. 41- ar.8 SHE 
‘ ‘ ES S¥ «cE AGE 
feu fled BOsS [GS-1 9.0.4 28.5 
ir Ws f- au PNG #2, - Vets Of. 
Late. S£.€ Teyeb-}oil.ofl 8s.2 
; : Sf .& ; Sat i te.F. 
GH OF Of OL 
| | OCLs ORL | 
ORL ORL 
62.9 F 2.8 | vdage? agaiX:- 
oa . 
C#-£-(S8aS | fuel [82.7 /e3.% | Yawod nivpsob ase 
{O28 __ poses oe solsoed : 
: Ea - Woh ded {ai ‘ nortoode 
| : OS¥E Chefs su i Witued euslekcsss | 
; & Sek PSRvd 4 asyel 
; EPeeat devk 18602 4£6,2 4 odeshow:: : 
atest ECE (Vee POdse foo kit. 
HOLS | goss 4 Todomth: | 
OFed PEE Pe0ed yf sotegnivid 








FIGURE 3 


Season Average Defects, Per Cent of Weight, and 95 Per Cent 
Confidence Intervals, Central Valley, All Grapes Combined, 
Varietal Classes and Varieties 


All grapes 

All table grapes 
Malaga 
Emperor 

All wine grapes 
Carignane 
Alicante 

All raisin grapes 
Thompson 
Sultana 
Muscat 





Average per cent defective 


Estimated season average percentages of defects by weight are summarized 
in Table 2 for several classifications: district, county, and town; varietal 
class; and variety. For the Valley, as a whole, the season average incidence 
of defects was highest in the all-wine varietal class. Incidence was lowest 
over the season, as a whole, in the raisin varietal class. The season average 
for raisin grapes at 2.61 per cent was only a little more than half the average 
of 5.16 per cent for the wine grape class. This difference is partly attribu- 
table to the earlier termination in 1950 of raisin grape deliveries to wineries. 
This same relationship prevailed generally in comparison of particular raisin 
and wine grape varieties. 


In the wine variety group, season average incidence was higher for Carig- 
nanes and Zinfandels than for Alicantes or Grenaches. Defects in mixed grapes 
were lower than in Carignanes in the first six weeks of the season and higher 
thereafter. In the raisin grape class, Thompsons were consistently less af- 
flicted with defects than Sultanas or Muscats. Among the table varieties, 
Malagas showed higher percentages of defects than Emperors, Tokays, or culls. 
After mid-October, Ribiers showed more defects than did Malagas. 


There were differences in the incidence of defects among areas of origin 
due, in part, to differences in relative volume of the several varieties, time 
of delivery, and relative number of samples. For all varieties combined, the 
season average for the Valley, as a whole, was 3.12-per cent defects by weight. 
However, the Fresno County average was only 2.62 per cent, while the averages 
for San Joaquin and Tulare counties, respectively, were 6.29 per cent and 5.28 
per cent. Incidence of defects for the all-variety class was higher in Tulare 
than in Fresno County. The Stanislaus County season average rose sharply after 
mid-October. The San Joaquin County average appears to be high largely because 
records were not obtained in the early part of the season and late-season 
deliveries showed very heavy defects. In the short periods over which records 
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8. 


were obtained, the Merced County and Madera County patterns of defects appeared 
similar to that of Fresno County. For all the counties, there was a pronounced 
upward drift in the impact of defects as the season progressed. With few excep- 
tions, most of the differences in season averages are associated with differences 
in patterns of incidence after about the second week of October. 


There were also large differences in the averages for particular points of 
origin. For example, the season average for all grapes from Del Rey was 1.62 
per cent; from Stockton, 8.8) per cent. The average for Keyes was 1.52 per cent 
and for Modesto was 5.11 per cent. With few exceptions, the major differences 
in the season averages among points of origin appear largely attributable to 
differences in impact of defects in the closing weeks of the 1950 season. None- 
theless, the differences in averages among the various classes indicate that 
there would have been significant differences in percentages of all varieties 
combined which would have been eliminated by any uniformly applied maximum allow- 
ance of the listed defects. In general, those areas concentrating in late-season 
wine grapes would have been most adversely affected. Those areas in which raisin 
varieties dominated would have been required to eliminate the least. The effects 
of a maximum tolerance would have been concentrated in the last weeks of the 
season, almost to the extent of imposing a closing date. 


The same variation is shown by Table 2 to exist with respect to particular 
varieties from particular areas of origin. The season average percentage of de- 
fects for wine grapes was 10.0 per cent for Ivanhoe but only 1.52 per cent for 
Keyes; 6.39 per cent for Sanger; and .45 per cent for Del Rey. For table grapes, 
the season average was only .9l) per cent in Selma but was l}.06 in Parlier and 
4.0 in Livingston. For raisin grapes, the season average in Exeter was 3.12 
per cent but only 1.23 per cent in Del Rey. Size of sample and relative volume 
of the several varieties partly explain such differences. 


The following conclusions appear supported by the 1950 data. For several 
reasons, the overseason averages of defects for all grapes, for varietal classes, 
and particular varieties differ sharply. There are also large differences among 
areas of origin. Any maximum tolerance for defects would, therefore, be likely 
to result in significantly large differences in percentages of elimination among 
the classifications considered here. 


Intraseasonal Changes in Defects.--Analysis of the intraseasonal changes in 
the incidence of defects is made difficult by failure to obtain data from parti- 
cular areas of origin and varietal classes continuously throughout the season. 
Variability of the available observations makes dangerous either interpolation 
or extrapolation for the missing data. The calculated trends shown in Figure 4 
must, therefore, be taken as no more than rough indicators cf the general drift 
within the season of the impact of defects upon the several varieties and varie~ 
tal classes. However, available data are sufficient to indicate quite clearly 
the basic patterns of defects and further to indicate the major determinants of 
such changes. 


The intraseasonal pattern of changes in defects is summarized in Table 3. 
Weekly averages are calculated from aggregation of individual sample records. 
The recorded defects of the individual varieties are then aggregated to obtain 
weighted weekly averages of defects by varietal classes. These averages are, 
in turn, aggregated to obtain weighted averages for all the varieties combined. 
Averages are recorded separately by district, county, and town from which the 
loads originated. The first week for which averages were computed ended on 
August 27, 1950; the twelfth and last week ended on November 12. 
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TABLE 3 
Weekly Averages of Percentages of Defective Grapes, All Varieties Combined, 
Varietal Classes and Varieties, by Areas of Origin 


Week ending 
August 27 


District, county, All 
and town raisin Thompson Sultana All 


Central Valley 
Fresno County 
Caruthers 

Clovis 
Rel Rey 
Fowler 
Fresno 
sburg 
Parlier 
Reedley 
Sanger 
Selma 
Tulare County 
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Madera County 
Madera 

Kings County 
Hanford 

San Joaquin County 
Escalon 
Lodi 
Stockton 

Stanislaus County 
Ceres 
Keyes 
Modesto 
Turlock 

Merced County 
Atwater 
Livingston 
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Table 3 continued. 






September 10 


Ail Feher All 
All wine Alicante Carignane Szago Palomino | Malaga raisin | Thompson | Sultana 


1.61 
1.61 












District, county 
and town 


Central Valley 
Fresno County 



















































Caruthers 
Clovis 31.52 
Del Rey 1,50 
Fowler 2.81 
Fresno 1.92 1.98 
Kingsburg 22a 2.21 
Parlier 2.04 2.21 
Reedley a30 1.30 
Sanger 2.02 2.02 
Selma 2.23 2.23 
Tulare County 3.12 3,22 
Dinuba 
Exeter 3.12 
Ivanhoe 
Madera County 2.10 
Madera 2.10 
Kings County 
Hanford 


San Joaquin County 

Escalon 

Lodi 

Stockton 
Stanislaus County 

Ceres 

Keyes 

Modesto 

Turlock 
Merced County 
Atwater 
Livingston 
= 
(Continued on next page.) © 
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fable 3 continued. 


October 1 


and town Alljwine |Alicante|Carignane table |Malaga|Ribierjraisin |Thompson |Mu 


scat 
2.98 


Central Valley 
Fresno County 
Caruthers 

Clovis 
Del Rey 
Fowler 
Fresno 
Kingsburg 
Parlier 
Reedley 
Sanger 
Selma 
Tulare County 
Dinuba 
Exeter 
Ivanhoe 
Madera County 
Madera 
Kings County 
Hanford 
San Joaquin County 
Escalon 
Lodi 
Stockton 
Stanislaus County 
Ceres 
Keyes 
Modesto 
Turlock 
Merced County 
Atwater 
Livingston 
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Table 3 continued. 





Week ending 
October 22 


District, county Mixed| All ixed 
and town 1|wine | Alicante — Grenache{Mission Palom nd wine | ta ble|/Emperor |Malaga|Ribier/Tokay porn 


Central Valley 2.48 | 2.32] 1.4313.54 | 3.22 


Fresno County 3.22 
Caruthers 
Clovis 
Del Rey 
Fowler 
Fresno 3.22 
Kingsburg 
Parlier 3.19 
Reedley 
Sanger j 3.60 
Selma 

Tulare County 
Dinuba 
Exeter 
Ivanhoe 

Madera County 
Madera 

Kings County 
Hanford 

San Joaquin Co. 
Escalon 
Lodi 
Stockton 

Stanislaus County 
Ceres 
Keyes F ‘ 
Modesto ; ‘ ‘. r . J J F 3.54 
Turlock 

Merced County 
Atwater 
Livingston 
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Table 3 continued. 









Week ending 


as] [nan mi as 
wine | Carignane| Grenache] Paloming wine ‘atte Culls | Emperor] Malaga | Ribier | table 


3.65 2.24 


District, county, 
and town 


Central Valley 
Fresno County 
Caruthers 

Clovis 
Del Rey 
Fowler 
Fresno 
Kingsburg 
Parlier 
Reedley 
Sanger 
Selma 
Tulare County 
Dinuba 
Exeter 
Ivanhoe 
Madera County 
Madera 
Kings County 
Hanford 
San Joaquin County 
Escalon 















































Lodi 

Stockton 9.40 
Stanislaus County 525 

Ceres 

Keyes 6.31 

Modesto 8.79 

Turlock 3.90 
Merced County 2.65 

Atwater 2.8h . 

Livingston 2.39 
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Table 3 continued. 


District, county All Mixed All 
and town All {wine | Carignane wine | table ; Cullis Emperor Malaga 


Central Valley 
Fresno County 
Caruthers 

Clovis 
Del Rey 
Fowler 
Fresno 
Kingsburg 
Parlier 
Reedley 
Sanger 
Selma 
Tulare County 
Dinuba 
Exeter 
Ivanhoe 
Madera County 
Madera 
Kings County 
Hanford 
San Joaquin County 21.08 }21.08 
Escaion 
Lodi 
Stockton 
Stanislaus County 
Ceres 
Keyes 
Modesto 
Turlock 
Merced County 
Atwater 
Livingston 


Observations for Cornichon and Almeria varieties are not shown in the table. 
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The weekly averages for the varietal classes and major varieties are plotted 
against the week of the season in Figure . These averages are relevant to the 
Central Valley only. For some varieties, weekly averages could be computed only 
for a few consecutive weeks. Weekly averages were not computed for the weeks 
ending September 17 and 2h and October 8, 15, and 29. The time series shown in 
Figure is thus based on discontinuous datae? 


In Panel A, the weekly averages for varietal classes and for all varietal 
classes combined are shown. The line marked "1" indicates the general drift 
of the average incidence of defects from week to week for all varieties from 
all areas combined. There was a rise in the incidence of defects from about 
an average of 2.5 per cent at the beginning of the season to about hel per cent 
at the ending. This general average weekly rate of change in defects is roughly 
indicated by the line marked "5" which is a linear trend fitted to the weekly 
averages by least squares. line "2" is the weekly averages for all wine grapes 
from all the Central Valley areas. In general, the incidence of defects was 
lower for wine grapes than for other varietal classes early in the season. How- 
ever, impact of defects increased at a faster rate and by mid-October was above 
the weighted weekly averages for varietal classes. Thereafter, defects increased 
sharply to an average of 19.2 per cent in the last week of the season. . line 
"3" represents the weekly averages for all table grapes from all points of origin. 
Incidence of defects was lower than for other classes except in the opening month 
of the season. The weekly rate of increase was about .136 per cents Weekly 
averages are shown for the raisin varieties in line "4." Data were obtained for 
only nine weeks. There was an apparent decrease in incidence of defects in the 
first three weeks and an apparent slow rise thereafter. The average weekly rate 
of increase was about .058 per cent. Panel A thus indicates that neither raisin 
nor table grapes reached high levels of defects in 1950. The wine grape class 
showed far heavier affliction with the listed defects and a far faster rate of 
increase as the season progressed. 


In Panel B, the weekly averages for the major wine grape varieties are shown. 
line "1" is the weekly averages for all varieties of wine grapes from all Central 
Valley areas of origin included in the sample. It is the same as line "2" in 
Panel A. Line "8" is a fitted linear trend to the all-wine-varieties series, al- 
though the observations indicate that a curvilinear function would provide a bet- 
ter fit. Carignane grapes, shown by line "2," were generally higher in defects 
than others. Alicantes, shown by line "6," were generally low in defects compared 
to other wine varieties. The most striking aspect of Panel B is the fact that, 
after mid-October, nearly all wine varieties show increasing rates of incidence 
of defects, reaching extremely high levels by the end of the seasone10/ 


9/ The charts in Figure are based on the following numbers of samples: all 
wine varieties, 85 loads; Carignanes, 0; Alicantes, 10; all table varieties, 112; 
Malagas, 45; Emperors, 39; all raisin varieties, 253; and Thompsons, 195. 


10/ Wine variety trends could probably be better approximated by logarithmic 
functions. However, the analysis is restricted to one year and to discontinuous 
data.e Results must, therefore, be taken as no more than preliminary indications 
of general relationships in 1950. The trend for wine varieties is greatly af- 
fected by the observations of the last week. However, even without this last 
observation, the intraseasonal rate of increase was far sharper for wine varie- 
ties than for others. 
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Weekly average percentage of defects 


‘FIGURE 
16. 
Weekly Average Percentages of Defects, by Varietal Class and Variety, 
Central — 1950 
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17. 


Intraseasonal changes in the table varieties are shown in Panel C. Line 
"1" is the all-table-varieties series identical with line "3" in Panel A. Line 
"7" is the calculated least squares linear trend, indicating a low rate of increase 
on the average from week to week. Emperor grapes were generally least affected 
by defects. Malagas were generally the most affected by defects throughout the 
season. None of these varieties showed the pattern of rapid late-season increase 
typical of the wine varieties. 


The same data for raisin varieties are shown in Panel D. Thompsons showed 
a consistent decrease in defects through the season, although no data were ob- 
tained after October 1. The short periods for each variety make comparison of 
them difficult. There was practically no intraseasonal trend in defects for the 
raisin varieties as a whole. 


The intraseasonal averages for all varieties combined are shown by counties 
in Panel A of Figure 5. Data are fragmentary for some of the county subclassifi- 
cations, but several tentative generalizations may be drawn. The heavy weight 
of Fresno County in the total sample results in a time series for that County 
very similar to that for the whole Valley. Tulare County appears to have had 
generally higher levels of defects than Fresno. The two northern counties of 
Stanislaus and San Joaquin appear to have suffered more heavily in the closing 
weeks of the season than did the southern valley counties. The high level shown 
for San Joaquin County is due in part to the fewness of observations. 


Data are insufficient to develop continuous time series for defects in wine 
grapes by counties except for Fresno County which is shown in Panel B of Figure 
5. Observations from other counties for particular weeks are shown by numbered 
dots. The little evidence which is available indicates that there appeared to 
be little difference among areas in the intraseasonal patterns of incidence of 
defects among wine grapes. 


In Panel C are shown the weekly weighted averages of defects for all varie- 
ties combined originating from each of four towns in Fresno County. There are 
individual observations which deviate sharply from the general drift of the 
county as a whole. But it is doubtful that the available data indicate signi- 
ficant differences in the incidence of defects in given types of grapes from 
different areas. In Panel D are shown weekly weighted averages for varietal 
classes of grapes from particular areas of origin in Fresno County. Again, it 
appears that varietal differences are more important sources of variation than 
differences in areas of origin. 


In summary, major differences in defects are indicated in Figures and 5. 
Wine varieties in 1950 had the highest level of defects and increased in incidence 
of defects most rapidly. Table grapes were much lower in defects on the average 
than wine grapes and showed less rapid rates of increase in the late weeks of the 
season. Raisin grapes had the lowest incidence of all classes. The proposed con- 
trol would, therefore, hit hardest against wine grapes and particularly against 
those which were harvested late in the season. Available data indicate that 
differences in relative volume of individual varieties are the most important de- 
terminant of differences in incidence of defects among areas. 


Intraseasonal Changes in Types of Defects by Varietal Classes.--Six different 
defects were estimated in calculating the to percentage of defective grapes 
by varieties and by varietal classes and the averages and confidence intervals 
for the season as a whole. 
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FIGURE 5 18. 


Weekly Average Percentages of Defects, Varietal Classes, by Areas of Origin, 
Central Valley, 1950 





Weekly average percentage of defects 




















20 7 ee Ee ee a ne ae 20 , i ee eT ee Sat 
= Varieties B--All Wine Varieties 
by County | - by County 
(1) Fresno j (1) Fresno 
16 |. (2) Madera Me | | .9@{..  @) Tulare ~_ ee. 
(3) Tulare (3) Merced 
(4) Merced | (4) Stanislaus 
tr (5) Stanislaus 5 - (5) San Joaquin 
| (6) San Joaquin 
12 |-_--—-_-—_—----- {| -- 12 | ec Ce eee ee ip 
| (2), 
z t. 
; (5) 
; ! 
eo A a a ee 
| ae | / 
| et Fa | 
ee tay Be. | i é hk 
h | cere heen cs age ie i aes by | ee : ( Jae 
| (2) (5)~ om “ee, | (3) | 
rites ¥ . i | 
(2) ’ (5) (6) Le | 
\ Re meee weer | See ee aes ee vee Fee ee EE eRe abe PCN eee alee od nama eet Mri Weer ot 
0 S787 5/2h 10/22 ii/ig ° 8/27 9/24 10/22 11/19 
20 Bes ee ee 20 | es Sere eo ae ~~ 
| C--All Varieties, D--Varietal Classes 
by Towns, Fresno County (1) Wine, Fresno 
| (1) Del Rey (2) Table, Fresno | 
16\-. (2) Fresno ede ee ee ee ies 
(3) Sanger (4) Table, Reedley | 
(4) Reedley (5) Raisin, Parlier 
| 
12 |- een aes OF — | 
re re 
pee es ee ee 
A * Gael 
. A aak / ire ee | 
(uy) < i. 
\ E25: eaters WS Re. a om, 
Wer ey | te sama 
SS 5 a (3)°. . re ae ‘ae 
* pt eto ale an a | 
y Av 7 rl 
sac, © 
9) ome ee: ee ea ee eee Boe oe ee O '—tL—----+--+- So ies ges ae ene revere | 
8/27 9/2h —“To/ee 11/19 8/27 ~—-9/2h 10/22 11/19 


Week ending 


oe Send ee Lee 
2 


a ; a 
see tam ee bert eee en sac ae a ee aoe 
t 








19. 


The weighted average percentage of the defects for each week attributable 
to each one of the six deficiencies is indicated in Panel A of Figure 6 for the 
combined samples of wine grapes. Numbers on the bars for each week have the 
following meanings: (1) waterberry or redberry; (2) decay, rot, or mold; (3) heat 
or sun damage; (1) raisined or raisining berries; (5) freeze or rain damage; and 
(6) measles or mildew, Percentage of defects is shown on the vertical axis. Each 
block of bars represents the aggregate defects by types reported for the indicated 
week. The sum of the percentages of the bars in each block will always be 100. 
Thus, the charts do not show total incidence of the various defects but rather 
the percentage of all defects in each week attributable to each one of the six 
kinds of defects. 


For wine grapes, the major source of defects in the early part of the sea- 
son was waterberry or redberry. Decay, rot, or mold were major sources of defects 
in early October and again in late October and early November. Heat and sun 
damage represented a fairly stable part of the damage to wine grapes in the first 
six weeks. The relative impact of raisined or raisining berries shifted through 
the season. Freeze or rain damage was not reported until the last two weeks of 
the season during which they accounted for about one-fifth of the total weekly 
defects. 


Constituency of defects for table grapes is indicated in Panel B of Figure 
6 which is set up to parallel Panel A explained above. Defects in wine grapes 
were largely waterberry in the first weeks with decay, rot, and mold the major 
sources of defects in subsequent weeks. In table grapes, the sources of defects 
appeared entirely different. In the first week shown, more than 85 per cent of 
the defective berries were damaged by heat or sun with the remainder attributable 
to rot or mold. In the second week, all reported defects were due to heat or sun 
damage. In the week ending October 1, measles or mildew accounted for two-thirds 
of the damage. Nearly all sources of damage were reported in the last three 
weeks, although heat or sun damage was dominant in each of the three weeks. Thus, 
trends of varietal classes and of particular varieties differed in 1950. The 
relative importance of particular defects differed significantly among varietal 
groupings. The time sequences of appearance of particular defects differed among 
varietal classes. The causes of these differences in aggregate incidence of de~- 
fects also differed. 


Constituency of defects among all varieties of raisin grapes also showed 
characteristics unique to this group. The dominant cause of defects among the 
loads sampled was discoloration from heat or sunburn. Measles or mildew were 
major causes of defects in the early weeks. Raisined or raisining berries were 
important defects among the raisin varieties in the first two weeks of the season. 
The composition of defects in raisin varieties was more similar to the table 
grapes than to wine varieties. However, the magnitude of defects, the apparent 
trends within the season, and the causes of the total defects differed signifi- 
cantly among all three groups. Relative importance of the various defects is 
indicated in Panel C of Figure 6. 


The percentage composition of weekly defects is shown for Carignanes, Ali- 
cantes, Malagas, Emperors, Thompsons, and Sultanas in Panels D through H of 
Figure 6. Waterberry was important as a source of defects in Carignanes in the 
early weeks. Decay, rot, or mold were leading causes of defects in all weeks. 
Heat or sun damage declined as a percentage of total weekly defects after the 
second week. Raisining did not appear until the week ending October 8 but was 
reported in all subsequent weeks. Rain damage appeared after November 1. There 
were no reports of measles or mildew in any of the six weeks reported. 
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FIGURE 6a 20. 


Percentage of Each Type of Defect in Total Defective Tonnage, by Weeks, 
Central Valley, 1950 
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Week ending 


Waterberry or redberry. 2: Decay, rot,or mold. 3: Heat or sun damage, 
Raisined or raisining. 5: Freeze or rain. 6: Measles or mildew. 
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FIGURE 6b 
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The pattern of defects in Alicantes was much similar to that of Carignanes 
until about mid-October. Raisined or raisining berries appeared to cause rela- 
tively more of the total defects in Alicantes than in Carignanes. Relatively 
more damage appeared to be caused by heat or sun than in Carignanes. No rain 
damage was reported for Alicantes. Again, unlike Carignanes, measles or mildew 
were listed as important determinants of defects after November 1. 


Defects of Malagas were caused by still different patterns of particular 
defects at particular times of the season. Nearly all damage in the first month 
was charged to heat or sun discoloration. After October 1, nearly all defects 
were reported in the four subsequent samplings of this variety. Measles or 
mildew were the main causes in the last six weeks of the season. 


Discoloration from heat or sunburn appeared as an important cause of de- 
fects throughout the season for Sultanas. Measles or mildew accounted for from 
one-fifth to two-fifths of the defects in the remainder of the season. Decay 
was reported in the first and last parts of the season. 


At least in 1950 there was little stability either among varietal classes 
or varieties in the relative incidence of specific defects at various times within 
the season. 


Tonnage Eliminated 


A 3-per cent maximum allowance for all defects, applied to all varieties at 
all parts of the season, would have eliminated the following percentages of the 
loads tested in the Central Valley in 1950: all varieties, 36.23; wine varieties, 
60; table varieties, 37.50; and raisin varieties, 27.67. Thus, raisin varieties, 
for which level of defects tended to decrease in the season, would have been least 
affected by a 3-per cent maximum allowance for the defects believed by the in- 
dustry to be associated with quality of wine. 


If the maximum were raised to per cent, the following percentages of the 
loads tested would have been denied access to the winery: all varieties, 21.78; 
wine varieties, 7.06; table varieties, 19.64; and raisin varieties, 14.23. A 
S-per cent maximum would have dropped the elimination percentage for all varie- 
ties to 14.45; for wine grapes to 38.82; table varieties to 12.50; and raisin 
varieties, 7.11. These results are summarized in Table |. 


A 3-per cent maximum allowance for the listed six groups of defects would 
have resulted in elimination of 71.43 per cent of the loads of Malagas and 77.50 
per cent of the loads of Carignanes. The same maximum would have eliminated 
only 23 per cent of both Thompsons and Emperors. A h-per cent maximum would have 
lowered the elimination percentages to 10 and 13 for Emperors and Thompsons, re- 
spectively. More than 60 per cent of the Carignanes would have been eliminated. 
A 5-per cent tolerance would have dropped the Emperor percentage to 5 per cent 
and that for Thompsons to 7.3 per cent. 


In general, the proposed defect allowance would have kept wine grapes out 
of the wineries. Emperors would have been least affected and Thompsons would 
similarly have been relieved of any significant part of the burden of elimination. 
The industry should consider two issues: whether these are the kinds of grapes 
in which elimination should be concentrated; whether these significant differences 
in elimination percentages would preclude effective administration of control of 
volume. 
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TABLE h 


Estimated Percentage of Deliveries Eliminated by Maximum Allowances for 
Listed Defects, by Varieties, Central Valley, 1950 


Percentage eliminated by maximum allowance 
3-per cent defects| h-per cent defects| 5-per cent defects 
Variet maximum maximum 


All varieties 


Wine varieties 
Alicante 


Carignane 


Table varieties 
Emperor 
Malaga 


Raisin varieties 
Thompson 
Sultana 





The seasonal elimination associated with alternative levels of the maximum 
tolerance for defects is shown in Figure 7 for all varieties, raisin varieties, 
wine varieties, table varieties, Carignanes--the highest defect variety in the 
sample--and Emperors--the lowest defect variety in the sample. 


An alternative proposal would close off crushing when the average defects 
of all varieties combined reached the specified maximum allowance. At that time 
crushing would be denied to all grapes. Prior to that time, some grapes with 
higher rates of defects than the maximum would have been eligible. These data 
are shown for 1950 in column 1 of Table 5. Thus, in 1950 the proposal would have 
allowed the crushing of 67.35 per cent of all the grapes which averaged more than 
per cent defects. This is equivalent to saying that two-thirds of all the loads 
averaging over per cent of defects were harvested before the average for all 
varieties reached that level. After the closing date, there would be grapes with 
less than per cent defects which would nonetheless be ineligible. These data 
are shown in column l of Table 5. Thus, 18.47 per cent of the grapes which had 
less than per cent defects would nonetheless have been ineligible for crushing. 
The impact would have been heaviest on table grapes. For all combined, 70 per 
cent of the loads which qualified under the general defects maximum of k per cent 
would have been denied access to the wineries. For Emperors, 97 per cent of the 
loads with less than 4 per cent defects would still have been ineligible with 6 
per cent of the Malagas similarly affected. 


About 21.5 per cent of the loads sampled would have been ineligible under 
this progran. About the same percentage of wine grapes would have been ineligible. 
No raisin grapes would have been eliminated. The impact would have been by far 
hardest on such varieties as Emperors» in 1950, Emperors were, of course, har= 
vested late. But they were much less afflicted with defects than were late-har- 
vested wime orapes. Thus, nearly 100 per cent of these grapes actually qualified 
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TABLE 5 
Estimated Percentage of Deliveries, by Varietal Class and Variety, Eliminated 
by Closing the 1950 Season at the End of the Tenth Week 


When the Average Incidence of Defects Reached a 
Hypothetical Maximum Allowance of 4 Per Cent 


wo ee , 
eligible ineligible | Per cent of 
oe dae 
h per cent} per cent per cent} 
ne 5 aoe: Mer a 























Varieties 


All varieties 


Wine varieties 
Alicante 
Carignane 


Table varieties 
Emperor 
Malaga 


Raisin varieties 
Sultana 
Thompson 


a/ Percentage of all loads received in season averaging more than per cent de- 
fects but eligible for crushing because received prior to tenth week. 


b/ Percentage of all loads received in season averaging less than per cent de- 
fects eligible for crushing since received prior to tenth week. 


c/ Percentage of loads averaging over per cent defects and ineligible for crushing. 


@/ Percentage of all loads received in season averaging less than ) per cent de- 
fects but denied entry because received after closing date. 
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FIGURE 7 
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FIGURE 8 26. 
Alternative Quality Control Proposal 
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A: Intersection of tolerance limit and trend of defectiveness indicating closing 
date C. 


B: Intersection of line AC and "volume to be delivered" indicating percentage of 
total tonnage eliminated from the crush. 


by the quality standard would have been denied access solely because other varie- 

ties become increasingly afflicted with late season defects. On the other hand, 
per cent of the loads of wine grapes which,in fact, had more than per cent of 

defects, would have been eligible because such defects occurred early in the season. 


It is doubtful that a closing date which would permit crushing of wine 
varieties with more than the specified maximum tolerance of defects while denying 
winery access to table grapes with less than the specified tolerance of defects 
can properly be called a quality control program. Closing dates would certainly 
be inequitable among areas and varieties. The combined quality-closing date 
proposal is no more than a closing date proposal with rather more inequity 
than would be associated with straightforward termination of crushing. 





Weekly Average Percentage of Defects, 
and Variety, Weeks Ending October 


District, October ; October pe 
county, AL Garig-| Golden | Gre-| Zin- All Carig-| Golden | Gre-| Zin- 
and town | wine|Alicante nane Chasselas} nache |fandel | Mixed] wine Alicante nane | Chasselas}nache |fandel |Mixed 
North Coast 2.38} 2.42 Lee 2.44 S595) Weoy Be 66| 2.81 3.74 1.95 Tbe 1.30) Seno 2.82} 
Sonoma County 2.07| 2.42 1.25 2.85 BD 3 2.10}2.94; 3.74 1.70 1.47 5.26 | 2260 
Asti Calor ete 2.07 2.05 2ek0| 5.57 Bea 2.04 1 Sete 
Cloverdale aut 68 1.82 96 80} 1.61 1,70 1,45? 
Fulton 3.10 4,15 | 2.371 
Geyserville 2.16 2.16 2.58| 4.06 1,68 2,16 
Healdsburg 19 Baro 3,01;1.46 1,46 
Santa Rosa 1,80 1.80 
Mendocino 2.70 1.45 kate 2.66 3.46! 2,51 Riae 2.76 245 ) 26a 
Boonville 10.28 10.28) 3.01 36028 | 3.G2t 
Hopland atl Be i 3.42 3.421 
Redwood 2.66 2.66 | 
Ukiah apo | rae 2 1.76 2281; 2.10 2.76 1,421 Leto 
Contra Costa County} 3.93 3.05 deat 1.31 
Oakley Seva Ssoo 1.31 a Bre 
APPENDIX TABLE 2 
Weekly Average Percentage of Defects, by Weight, One Winery in Southern California, 1950 
. Week ending 
September 17 September 2400 October 29 
Area All wine |Chasselas | Zinfandel iia sche Mataro | Mixed {Grenache Alicante| Mission 


Southern California 


1.51 


98 





APPENDIX TABLE 1 


by Weight, North Coast District, by County, Town, by Varietal Class, 
8 and October 15, 1950, 





Week ending 
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